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§ 5. Influence of Magnetic Island onto the
Radial Profile of Metallic Impurity
Muto, S., Morita, S.
The radial profile of x-ray spectrum has been
successfully observed. From the experimental result
impurity profiles have been estimated. In this report the
frrst result with respect to the dependence of the impurity
profile on magnetic island is presented.
An assembly for the x-ray measurement basically
consists of three Si(Li) semi-conductor detectors and a
motional slit for scanning of sight line of the detectors in
the radial direction of LHD plasma. [1] The motional slit
makes it possible to measure the radial profile of x-ray
spectrum. The accumulation time necessary for the
measurement has been 10 sec. The discharges for the
experiment have been driven by ICRF and the stationary
duration has been approximately 10 sec.
The range of x-ray measured by the assembly is
from 1 to 13 keY In the region continuous spectrum and
the Ka lines emitted from Ti, Cr, and Fe have been
observed.
Each impurity profile has been estimated from the
line spectrum with the result that the radial profile turns
out to be adequately fitted by single gaussian. The width
of the gaussian relates with diffusion coefficient,
confinement time, and convective velocity. The relation is
derived from the resolution of a continuity equation.
Consequently the profile of the diffusion coefficient has
minimum value at plasma center and rapidly increases in
the region larger than the width of Gaussian.
The width corresponding to each metallic impurity
has been obtained. Fig.l shows typical radial profiles
estimated from the experimental result. The maximum
value of iron density is four orders lower than electron
density. Qualitatively, the width tends to be reciprocally
proportional to the atomic number.
In the experiment the electron temperature and the
density of each shot have not been so different that the
intensity of Kcr emission is not remarkably influenced,
while the LID-coil current has been differently controlled
to investigate the effect of magnetic island. Fig.2 shows
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the width of each impurity. As is shown in the figure, the
absolute value is larger in the case that island has been
cancelled. On the contrary the peak value IS
approximately the same regardless of LID current. These
facts indicate that the total amount of impurity is much
higher in the case of the cancellation. Then it is suggested
that magnetic island is effective to the behavior of
metallic impurity. A quantitative analysis of the effect,
especially the dependence of the width on atomic number,
IS ill progress.
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Fig.l. The radial profiles of metallic impurities
estimated from the Ka line measured with the assembly.
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Fig.2. The width of the radial profile corresponding to
each metallic impurity.
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